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1.1 Background of the Study 
Every human being needs at least three basic things to survive, fresh air, 
clean water and energy. Energy in simple terms can be defined with quantity 
that is often understood as the ability to perform work [1]. This quantity as the 
contained energy can be assigned to any particle, object, or system of objects 
as a consequence of its physical state. Energy is used for all aspects of human 
life, to meet daily needs, economic and social activities. 
Energy sources can be divided into two kinds, namely renewable energy 
and non-renewable energy resources [2]. The first is energy like solar energy 
from sunlight, wind, geothermal energy from heat inside the earth, biomass 
from plants, which includes firewood from trees, ethanol from corn, and 
biodiesel from vegetable oil and hydropower from hydro-turbines at dam. The 
second is energy which cannot be replaced or is replaced only very slowly by 
natural processes. Primary examples of non-renewable energy resources are 
the fossil fuels such as oil, natural gas, and coal. 
Both forms of energy have an important role for the continuity and 
stability of human life. So that along with economic and population growth, 
the demand of energy consumption is also increasing, because in everyday life 
human need energy to warm the body, running the machinery industry, 
illuminates the highway, and various other energy functions. 
Energy sources can be changed or converted into refined oil, LNG, LPG 
and electricity. Electricity is the flow of electrical power or charge. It is both a 
basic part of nature and one of human most widely used forms of energy [3]. 
Actually Electricity is a secondary energy source, also referred to as an energy 
carrier, which is produced from a primary source [4]. Electricity is a very 
important commodity in the world. Most of 90% of the population on the 
earth's surface is dependent on electricity usage. This number will increase, as 
evidenced by many places built for power plant to generate electricity. 
Electricity system includes the generation, transmission and distribution. 




station. Transmission or distribution is a transfer of power from central power 
station to a substation that is located adjacent to the location of the consumer 
in the form of individuals and industry. Distribution aims to distribute 
electrical energy from substations to distribution substations and the users [5]. 
Electricity in sufficient quantities is one of important factor in advancing 
the economy and improves people's welfare. The increasing electricity 
demand will in line with socio-economic development of society. Changes in 
lifestyle, the use of high technology are also supporting factors for the 
increasing electricity demand. This condition also experienced by the state of 
Indonesia. Economic and population growth in Indonesia have made the 
demand for energy and electricity continue to increase, with an average 
growth rate of around 10% per year [6]. Table 1 below shows the growth of 
nominal GDP as the indicator of economic growth, population growth and the 
final energy consumption. 
Table 1 
Indonesian Energy Consumption, Economy and Population Growth 
     2001 2002 2003 2004 2005 2006 2007 2008 
GDP Nominal 
(Trillion Rupiah) 
1,684 1,863 2,014 2,296 2,774 3,339 3,957 4,778 
 




484 481 519 541 540 538 576 643 
Source: Handbook of Energy and Economics Statistics of Indonesia, 2009:1 
The rapid growth and progress in various fields entails problems of the 
increased need for large electricity supply. Therefore, to meet the challenges 
the development in electricity sector should be planned carefully. 
Development should consider the balance of demand and supply of electric 
power in order to avoid oversupply or shortage that could cause huge losses. 
Oversupply of electricity means a wasted investment, otherwise the electricity 
supply shortage causes power blackouts which are very detrimental to various 
socio-economic activities. 
 Indonesia's electricity sector is handled by the National Electric Power 




1950. In 1984, PLN's total installed capacity amounted to 4.6 GW, which had 
increased to 18.94 GW in the year 1997. But the economic crisis in 1997 made 
growth in installed capacity of electricity different from previous years. The 
economic crisis made PLN heavy burden. The collapse of Indonesia's currency 
in 1997 has plummeted the regulated electricity selling prices from about 
$0.07 per kWh to fewer than $0.03 per kWh. Since then, PLN reported that 
revenue stream was not able to cover the cost of providing electricity supply, 
PLN also announced losses of $1.4 billion in 1998 [7].  
 These losses have an impact on the performance of PLN's power supply. 
PLN's ability to invest is very limited, whereas after the economic crisis in 
1997, Indonesia is still experiencing high growth for electricity demand. Even 
under the low economic growth, the demand increased at 6-8% annually up to 
2010. The relatively high demand growth is associated with the country's low 
electrification ratio, about 66% and positive economic after the crisis. That 
means there are about 75 million people who have not been able to access 
electricity. 
In addition to the above problems, there are many more issues facing PLN 
as an electric energy provider in Indonesia. One of them is in terms of energy 
availability of primary energy for generating electricicty. It is ironic, Indonesia 
as a country with abundant natural resources could not meet the need of 
energy for power generation. For instance, Natural Gas Power Plant with 
capacity of 5 GW, faces the decreasing production by approximately 15% due 
to the unavailability of natural gas as primary energy, so this power plant 
operates using diesel which is more expensive than natural gas [8]. 
Still in contact with primary energy, until the year 2008 the percentage of 
electricity production by type of primary energy, oil 36%, coal 35%, natural 
gas 17%, hydro 9% and 3% came from geothermal. This indicates that PLN 
use non-renewable energy in large numbers, while fossil fuels are the largest 
emission production that can damage the environment. 
The problems inside PLN management above inhibit equitable access to 
electricity for Indonesian people. As already stated above, the main problem 




Indonesian people who have not been able to access electricity until 2010 [9]. 
Lack of access to electricity can hamper economic growth and welfare of 
Indonesian people, especially in villages, where PLN’s service is difficult to 
reach because of limited distribution. In many poorer countries, electricity is 
supplied only to major towns, and even then, power cuts are commonplace. 
This not only reduces the quality of life of those living in such countries, but 
also hampers productivity and ultimately ensures that those countries have a 
low GDP [4].  
Households that do not have electricity connection yet are generally 
scattered and are far from centers of electricity demand. To increase the 
electrification ratio, it is necessary to develop power plants based on local 
resources. Since Indonesia has limited and depleted oil reserves, it is necessary 
to develop other energy sources, such as coal, natural gas and renewable 
energy to increase energy security in the long term, the Indonesian 
government should encourage the use of new and renewable energy resources 
as alternatives for power plants. 
Considering the geographical condition of Indonesia as an archipelago, 
with the demand and power plant distribution unevenly distributed across the 
region and electricity interconnection still limited, it is necessary to make a 
breakthrough in local energy generation, adopt decentralize electricity to 
improve local energy independence. Local electricity generation must 
prioritize use of local energy resources that would be expected to be more 
economical since transportation/distribution costs would get reduced. This will 
improve local energy security and ensure sustainability of economic 
development [10]. 
 
1.2 Objectives of the Study 
Based on the above background of the study, I am interested in conducting 
research with the title "Implication to Achieve Sustainable Electricity 
Supply in Indonesia, an Idea of Decentralized Electricity System". In this 
research, I will describe the condition of electricity sector in Indonesia, 




the Laws regarding electricity. Then, I will formulate problem facing 
Indonesia regarding electricity, analyze and provide solution to solve the 
problem, to enhance the work performance of PLN, government and the 
cooperation from the citizens. Problem solving is limited into the main 
problem, low electrification ratio in Indonesia. While the problems inside 
PLN’s management are beyond this research. In this study I will treat a 
problem under two heads: 
1. To understand electricity situation in Indonesia 
2. To consider implication to enhance electrification ratio and achieve 
sustainable electricity supply in Indonesia 
 
1.3 Systematic Discussion 
My study is composed of five chapters and their contents and main items 
discussed there are as follows: 
In chapter I, I will introduce the outline of the research background and 
research objectives. 
In chapter II, I will examine previous study, characteristic of the study, 
theories related to the research themes, as a basis for discussion and analysis 
of the main points of the existing problems. 
In chapter III, I will suggest a general picture of the research object and 
data collected, analyze and discuss these data to provide solution for problem 
discussed. 
In chapter IV, the solution of the problem found in previous discussion 
will be presented and discussed. 
Finally in chapter V, I will present the conclusion of the study that can be 
used as a performance improvement for the company as research object, 
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FRAMEWORK OF THE STUDY 
 
In this chapter I intend to examine previous study and explain characteristic of 
the study. I also aim to explain briefly about electricity supply, electrification ratio 
and decentralization. And then, I will explain the framework of my study. 
2.1 Previous Study 
Firstly, I mention a study which discussed the problems faced by PLN. 
This study is being carried out by Nugroho, Thamrin and Hardjakoesoema [1]. 
They examined the problems and recommend solutions to overcome the 
problems to enhance the work performance of PLN and the government.  
They found several problems facing PLN. They said ”in general the major 
problems in Indonesia’s electricity sector, including its PLN internal 
organization can be categorized into four main subjects: tariff, debt 
restructuring, renegotiation of Independent Power Producers (IPPs) and, sector 
and corporate efficiency”. After discussing the problem, they proposed some 
recommendations for further restructuring of the Indonesian electricity sector, 
as follows: 
2.1.1 Market Reform Preparation 
To be successful in a competitive market establishment, several supporting 
mechanisms will be required. First, there shall be a competitive market 
mechanism and security of supply in the primary energy supply side. Second, 
there shall be sufficient of generation to enter market, along with the 
availability of open access and sufficient capacity on transmission line to 
avoid bottlenecking, and reliability of distribution system to ensure the 
deliverability of electricity to customers. Third, other supporting mechanism, 
such as financial transaction capability which mandates a better metering and 
monitoring system, trained human resources to run the competitive market 
systems must be available. Fourth, a mechanism is mandatory to handle the 
future IPPs to fill in the necessary additional capacity, in particular on how it 
can participate in the competitive market, along with IPPs, trader. Fifth, it is 




including taxation, investment, procurement, publish project listing, publish 
supply and demand on the competitive market and so on. 
2.1.2 Tariff Adjustment to Reflect Costs 
In electricity sector, where the tariff structure is irrational, Government of 
Indonesia (GOI) needs to enhance such an adjustment. In doing so, the tariff 
structure can be divided into the one of commercial based on market 
mechanism and social function borne by the GOI. 
2.1.3. Investment Plan 
A schematic and prudent investment plan has to be initiated and schemed 
to improve additional power capacity. In the short and medium terms, old and 
inefficient generation facilities of PLN burning coal and petroleum should be 
rationalized. In the longer term, the new power generation facilities should be 
able to meet the projected additional demand of electricity.  
This study come to the conclusion that to achieve the adequate supply, 
much more efforts have to be paid with major focus on generating, 
supervisory, regulatory mechanism and on retails side. 
 
2.2 Main Points of Electricity Supply Study in Indonesia 
Here I point out the main points of electricity problems in Indonesia in 
addition to the study mentioned above. 
2.2.1 Electricity Supply 
Almost every human activity needs electricity to support their activities. 
Electricity is a source of energy that is channeled through wires or other 
conductive [2]. While according to Energy Information Administration (EIA), 
electricity is the flow of electrical power or charge. It is both a basic part of 
nature and one of human most widely used forms of energy [3].  
Electricity is secondary energy or energy carrier. It is important to 
appreciate the difference between primary energy and delivered or secondary 
energy. For example, coal is primary energy which can be burnt in a power 
station to produce electricity. By contrast, electricity is always a secondary 




World Development Indicators noted the importance of electricity for 
human beings "Use of energy in general, and access to electricity in particular, 
are important in improving people's standard of living” [5]. Based on that 
statement it is also important to understand the electricity supply network, like 
shown in figure 1: 
Figure 1 
A Generic Electricity Supply Network
 
Source: Energy, Management, Supply and Conservation, 2009:34 
 
Electricity, as saleable commodity, is generated in power stations, from a 
variety of primary energy sources. These power stations are all connected to a 
high voltage transmission grid, which is used to transmit electricity over long 
distance. At various points in the system, electricity is drawn from the 
transmission grid and distributed to consumers. This involves the use of local 
distribution network which distributes electricity at a reduced voltage, say 
33kV or 11kV, to local substations, where the voltage is further reduced, say 
415 V, before being supplied to consumers. Finally, the electricity is sold to 
customers and the amount consumed is recorded using meters. In broad term, 
the various component parts of an electric supply industry can be categorized 





2.2.1.1 The Generation Process 
This takes place in the power stations and involves the conversion of 
primary energy from fossil fuel or other sources into electricity. It is at the 
generating stage that all the pollution associated with electricity production is 
created. Electricity generation is complex and costly business, which involves 
the construction, operation and maintenance of large power station and the 
purchase, transportation and storage of primary energy. Because electricity 
cannot be stored easily, it is necessary for the generating companies to have 
enough spare capacity to cope with high peaks in demand which occur at 
certain times of the year. Therefore, many smaller and less-efficient power 
stations are rarely used and only operate when demand on transmission grid is 
high. This situation is very uneconomic because even though these power 
stations are infrequently used, they still need to be maintained. Consequently, 
the generating companies have to recover the cost maintaining inactive power 
stations from the electricity produced by the active ones. 
2.2.1.2 The Transmission Process 
This is the process whereby electricity is transported through a 
transmission grid over long distance around the region or country. The 
transmission grid is operated at a very high voltage, for example, 400kV, in 
order to minimize the energy wastage. Operating transmission grid involves 
the constructions and maintenance of a very large piece of infrastructure, 
which may extend for thousands of miles, sometimes over very inhospitable 
terrain. Naturally large costs are involved in operating such a network and 
these must be recovered from the sale of any electricity which is transmitted 
through the grid. 
2.2.1.3 The Distribution Process 
Once electricity has been transmitted over a long distance at high voltage, 
it must then be distributed to the various end-users. At various point along the 
transmission grid electricity will be siphoned off into local distribution 
network. These distribution networks are regional grids, operating at a lower 
voltage, which distributed the electricity around a city or a particular locality. 




(through the use of substations) to the voltage required by the consumers. As 
with the transmission grid, the cost involved in maintaining and operating a 
distribution network must be recouped from the revenue received from the 
electricity sold. 
2.2.2 Electrification Ratio 
According to World Bank, definition of electrification ratio is the 
percentage of household with electricity [6]. Meanwhile, other definition of 
electrification ratio is the ratio of people who have access to electricity toward 
total number of people in one country [7]. Furthermore, it can be concluded 
that electrification ratio in Indonesia is the percentage of Indonesian people 
who can access electricity, by calculated ratio between the numbers 
Indonesian people who can access electricity to the sum of all Indonesian 
people. 
From the above definition, the higher electrification ratio, means the more 
people who can access electricity. The availability of access to electricity for 
all people is the development tools in one country. In addition to contributing 
to improving human living conditions, electricity also serves to encourage 
economic growth. 
2.2.3 Decentralization  
In general, decentralization is the delegation of authority in making 
decisions and policy to the managers or people who are at lower levels within 
an organizational structure. Implementation of a decentralized system aimed 
to improve and enhance the effectiveness and productivity of an organization. 
In terms of government, decentralization is the transfer of accountability on 
planning, management and improvement, or allocation of resources from 
central government and various institutions that exist at the various units of 
government agencies and lower units [8]. Decentralization is expected to have 
a positive impact on the development of lagging regions within a country.  
In terms of electricity, electricity decentralization is considered necessary 
to achieve energy independence of the region. The provision of electricity 
through the priority use of local energy sources will be more economical 




time will maintain energy security areas because it will ensure the 
sustainability of economic development in the area [9]. 
From a technical standpoint, decentralization electricity minimizes 
distribution losses due to different distances between load centers and power 
plant location. Also expected to increase the capacity in regional electricity 
planning, including the potential of natural resources which can be used as 
energy resources for electricity supply. 
In terms of economics, decentralization electricity will facilitate synergies 
between electricity supply and demand needs in the area. Decentralized 
electrification can also lead to improve the regional economy and encourage 
the emergence of new economic centers in the countryside, because of the 
availability of access to electricity from the state and community-based small 
scale electricity generation. 
 
2.3 Characteristic of My Study 
This study distinguishes two types of problems, the first problems are 
inside PLN’s management, and the second is Indonesia's electricity problems 
related to the low electrification ratio. Discussion and provision of solutions is 
limited to problem related to low electrification ratio, not on problems inside 
PLN’s management as was done in previous study. I need to discuss and 
formulate solution for electrification ratio because this number indicates the 
percentage of Indonesia's population who can access electricity. The higher 
electrification ratio, means the more people who can access electricity, and 
vice versa. Equitable access to electricity needs to be improved because it can 
improve their productivity to reduce poverty. 
Providing solutions to the problem of low electrification ratio includes 
stakeholders, regulation and financing sectors with decentralized electricity 
system. Decentralized electricity system is expected to overcome inability of 
poor people who can’t access electricity. Actually the cost of obtaining 
electricity connection may also impede the expansion of electricity access, 
especially in poorer areas. PLN normally charges new residential customers 




Figure 2 shows framework of the study, the steps from background to 
conclusions. 
Figure 2 
















Every human being needs energy to survive their live, including warming 
the body, running the machinery industry, illuminates the highway, and 
various other energy functions. Along with population and economic growth, 
consumption of energy increases. Both forms of energy, namely renewable 
and non-renewable energy can be converted into electricity. Electricity in 
sufficient quantities is one of important factor in developing the economy and 
improving people's welfare. With the increasing in electricity consumption, I 
will describe the condition of electricity in Indonesia, such as condition of 
generating, transmission, distribution and policy regarding electricity. After 
knowing the electricity sector in Indonesia, then I will formulate the main 
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electrification ratio. I focused on this problem because Indonesia has a low 
electrification ratio, only 66 % Indonesian people who can access to electricity 
until 2010. This condition inhibits socio and economic development in 
Indonesia. 
After analyzing the problem, I will try to seek a solution to provide 
electricity and enhance electrification ratio for Indonesian people. 
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DATA AND ANALYSIS 
 
In this chapter I intend to explain energy condition in Indonesia, especially 
electricity situation, which contains power generation, transmission and 
distribution system. I also describe about Law regarding electricity and 
electrification ratio. Then, after knowing electricity condition, I will distinguish 
and analyze two kinds of electricity problems facing Indonesia. 
3.1 Energy Condition in Indonesia 
Indonesia is the world’s fourth most-populous country and is spread over a 
large archipelago. It is by far the largest economy in ASEAN and accounts for 
37 % of the region’s primary energy consumption and 53 % of its production 
in 2007. Indonesia’s primary energy demand increased more than three-fold 
between 1980 and 2007, from 57 to 191 million tonnes of oil equivalent 
(Mtoe). With the exception of oil, Indonesia is self-sufficient in terms of 
energy supplies. The country became a net oil importer in 2004 and suspended 
its membership of the Organization of the Petroleum Exporting Countries 
(OPEC) in 2008. 
Preview current energy condition in Indonesia and coherence with 
electricity sector can be seen under a portrait of the situation regarding the 
potentiality of existing energy sources and energy production-consumption 
pattern. 
3.1.1 Energy Resources Status 
3.1.1.1 Fossil Fuel 
Fossil fuel consists of oil, coal and natural gas. Indonesia’s oil reserve 
(proven and potential) declined by about 16.75% from 9.61 billion barrel in 
2000 to 8.00 billion barrel in 2009. The proven reserve itself was 4.30 billion 
barrel in 2009 and has decline by 16.01% since 2000 [1]. There are still some 
possibilities to increase the reserve value, because only 16 out of 60 
hydrocarbon basins have been producing oil while 7 basins have been 
explored but not yet in production state. These basins are highly attractive to 






Oil Reserves (Billion Barrels) 
Year Proven Potential Total 
2000 5.12 4.49 9.61 
2001 5.10 4.65 9.75 
2002 4.72 5.03 9.75 
2003 4.73 4.40 9.13 
2004 4.30 4.31 8.61 
2005 4.19 4.44 8.63 
2006 4.37 4.56 8.93 
2007 3.99 4.41 8.40 
2008 3.75 4.47 8.22 
2009 4.30 3.70 8.00 
Source: Handbook of Energy and Economic Statistics of Indonesia, 2010:46 
In the sense of natural gas, Indonesia’s Natural gas reserve (proven and 
potential) was 159.63 TSCF in 2009 and has decreased by about 6.27% since 
2000, whereas proven reserve has increased by about 13.28% from 94.75 
TSCF in 2000 to 107.34 TSCF in 2009. 
Table 3 
Natural Gas Reserves (TSCF) 
Year Proven Potential Total 
2000   94.75 75.56 170.31 
2001   92.10 76.05 168.15 
2002   90.30 86.29 176.59 
2003   91.17 86.96 178.13 
2004   97.81 90.53 188.80 
2005   97.26 88.54 185.80 
2006   94 93.10 187.10 
2007 106 59 165 
2008 112.50 57.60 170.10 
2009 107.34 52.29 159.63 
         Source: Handbook of Energy and Economic Statistics of Indonesia, 2010:54 
Another kind of fossil fuel is coal, which is a potential source if developed 
seriously to support the development with due regard to the impact of 
environmental pollution arising from mining and the rest of the results of its 
utilization. Indonesia's 2008 total coal resources are estimated at 104.76 
billion tons, located in 12 coal seams over 6 provinces. Major coal deposits in 
Indonesia are located in Sumatra (50.1%) and Kalimantan (49.6 %). The 




3.1.1.2 Renewable Resources 
Indonesia has the huge potential of renewable resources. This situation can 
be seen in the table 4: 
Table 4 
Renewable Energy Potential in Indonesia (2007) 
Renewable Energy Potential Installed Capacity 
Hydropower 75.67 GW 4.2 GW 
Geothermal 27      GW 1.042 GW 
Biomass 49.81 GW 0 GW 
     Source: Ministry of Energy and Mineral Resources 
Total potential of hydropower in Indonesia is quite large. With the size of 
the potential for highly varied as well as its location spread in almost all 
provinces should be able to put the power of water as high energy utilization. 
Nationally, the potential for electricity generation using hydropower is large 
enough, which is around 75.67 GW. This potential, although quite large, but 
its utilization is still relatively small, only about 4.2 GW or 5.5 %. 
Around 40% of the world's geothermal resources are located in Indonesia. 
The active volcanic belt in Indonesia, measuring 7,000 km in length and 50-
200 km in width distributes geothermal energy resources along the volcanic 
lines of Sumatra, Java, Bali, West Nusa Tenggara (NTB), Northern Sulawesi 
and Maluku. Most of the geothermal energy resources are located at the base 
or old caldera area of volcanoes. Indonesia's total geothermal energy potential 
is equivalent to 27 GW of electricity. Of this total, 11,135 MW is confirmed as 
probable reserve, 1,050 MW as possible reserve and 2,288 MW as proven 
reserve. The remaining 13,128 MW are still speculative and hypothetical 
resources [2].  
In Indonesia, biomass is still widely used, especially in rural areas. Across 
Indonesia, an estimated potential of all biomass energy amounted to 49.81 
GW when all are used to generate electricity, but until now the use of biomass 







3.1.2 Energy Production 
Energy production is the total gross primary energy produced or extracted 
from underground [1]. Indonesia Energy production includes hydro, 
geothermal, biomass, coal, natural gas, and crude oil like shown in table 5: 
Table 5 
Energy Production (Thousand BOE) 





2000 25,111 9,179 269,054 323,569 521,088 517,489 1,666,490 
2001 29,380 11,796 268,724 388,670 504,164 489,306 1,692,040 
2002 29,844 12,200 269,765 433,982 546,321 456,026 1,748,138 
2003 30,696 23,372 271,337 479,968 566,682 419,255 1,791,310 
2004 32,401 24,858 270,974 555,870 544,212 400,554 1,828,878 
2005 35,588 23,744 270,167 639,259 536,167 386,483 1,891,408 
2006 24,257 11,183 276,329 813,798 530,556 367,049 2,023,172 
2007 28,451 11,422 274,433 913,121 435,238 348,348 2,011,023 
2008 29,060 13,424 277,962 961,800 444,238 357,501 2,083,985 
2009 28,688 14,973 279,251 1,075,960 459,444 346,469 2,204,786 
Source: Energy Balance Table from 2000-2009, Ministry of Energy and Mineral Resources 
Since 2000 until 2003, natural gas has composed the major portion of 
energy production, where the share of natural gas in total energy production 
made up 31% in 2000 and 32% in 2003. However from 2004 until 2009, coal 
has taken the place of natural gas and dominated energy production. Share of 
coal in total energy production made up 30% in 2004 and 49% in 2009. 
Almost all energy sources have increased, except for natural gas and crude 
oil. Hydro has increased by about 14.25% from 25,111 thousand BOE in 2000 
to 28,688 thousand BOE in 2009. Geothermal has increased by about 63% 
from 9,179 thousand BOE in 2000 to 14,973 thousand BOE in 2009. Biomass 
has increased by about 3.8% from 269,054 thousand BOE in 2000 to 279,251 
thousand BOE in 2009. Then coal has increased by about 233% from 323,569 
thousand BOE in 2000 to 1,075,960 thousand BOE in 2009. While natural gas 
has declined by about 12% from 521,088 thousand BOE in 2000 to 459,444 
thousand BOE in 2009 as well as crude oil has declined by about 33% from 




3.1.3. Energy Consumption 
Energy consumption is amount of energy consumed in a process or system, 
or by an organization or society [3]. Along with economic and population 
growth, energy consumption will also increase. Table 6 shows the final energy 
consumption by type, divided into 8 categories: biomass, coal, natural gas, 
fuel, other petroleum products, briquette, LPG, and electricity. 
Table 6 
Final Energy Consumption by Type (Thousand BOE) 





Product Briquette LPG Electricity Total 
2000 269,042 36,060 87,214 315,272 13,435 85 8,261 48,555 779,924 
2001 268,953 37,021 82,235 328,203 25,712 78 8,280 51,841 802,323 
2002 270,207 38,698 80,885 325,202 22,688 83 8,744 53,418 799,925 
2003 271,974 68,264 90,277 321,384 23,533 77 8,766 55,473 839,748 
2004 271,765 55,344 85,459 354,317 37,716 80 9,187 61,393 875,261 
2005 270,043 65,744 86,634 338,375 29,614 94 8,453 65,644 864,601 
2006 276,271 89,043 83,221 311,913 41,126 94 9,414 69,071 880,153 
2007 275,126 121,904 80,178 314,248 39,873 89 10,925 74,376 916,719 
2008 277,874 74,939 85,311 312,190 16,658 155 15,718 79,138 861,983 
2009 279,145 82,587 118,452 333,962 25,922 219 25,259 82,567 948,113 
Source: Handbook of Energy and Economic Statistics of Indonesia, 2010:20 
From this table, we know that the biggest share of energy consumption is 
fuel. The share was 40.6% of the total energy consumption in 2000 and 35.2% 
in 2009. The next type of energy also widely used is biomass, about 34.6% of 
the total energy consumption in 2000 and 29.4% in 2009. Biomass is widely 
used by the villagers, they use wood, charcoal and other biomass energy 
sources for daily purposes. In terms of electricity, consumption rose 70% from 
48,555 thousand BOE in 2000 to 82,567 thousand BOE in 2009, with an 
average growth of 6.26% per year. Share of electricity in energy consumption 
is equal to 6.2 % in 2000 and 8.7% in 2009. 
3.2 Electricity Situation in Indonesia 
3.2.1 Overview of the Industry 
In the 19th century, several private Dutch companies built the first electric 




was still low, around 157.5 MW. These private electric power plants were 
later taken over and nationalized by Indonesian government. 
In the later period, the state continued to play a dominant role in industry: 
as the regulator as well as the player in industry through the state-owned 
company, PLN, which was granted the authority to run the electricity business 
(PKUK), i.e., to produce and distribute electricity (Law number 15 Year 1985). 
The law also allows private sector and cooperatives to take part in the power 
sector by operating power plants and captive power generations as long as 
their interests are not in conflict with that of the state. In other words, they 
have to deal with PLN if they want to enter the business. However, the role of 
the private sector in the power industry was rather insignificant until the early 
1990s when the government invited private investors to participate in the 
power sector by operating large scale power plants and sell the electricity to 
PLN or to other parties (Presidential Decree number 37, 1992). 
In anticipation for more severe competition in the later period, PLN went 
through internal consolidation. In 1996, PLN established three sisters 
companies which control PLN generation and distribution of East Java, West 
Java and Bali, and controls the installation, distribution facilities and 
interconnection system. In 1997 Indonesia was hit by a severe financial crisis 
which dramatically changed the outlook of the country’s electricity sector 
industry. Before the crisis, it was predicted that the industry would run a 
surplus during the first decade of the 21
st
 century when all of the 27 
Independent Power Producer (IPP) projects were on line. Because of the crisis 
most of the 27 IPPs were either postponed or cancelled and as a result the 
outlook changed from power surplus to power deficit during the period under 
consideration. 
3.2.2 Power Generation: 
The generation of electric power shall be the activity to produce electric 
power [4]. 
3.2.2.1 Electric Power Plants (according to PLN and private) 
As the representative of the government in charge of the electricity 




increasing public demand every year. The increase in electricity needs is due 
to improved society’s wealth level that is also followed by the industry’s 
development in Indonesia, in line with the limits of PLN’s ability to meet the 
increasing demand for electricity. Hence PLN not only produce electricity 
through PLN own power plants but also through power plant’s rental as well 
as purchasing electricity from private institutions.  
The own electricity production (included rented) throughout 2008 was 
118,047 GWh, up 6.1 % over the previous year. Of the electricity production, 
36 % was produced by PT PLN (Persero) Holding, and 64 % came from 
Subsidiary Companies, i.e. PT Indonesia Power, PT PJB, PT PLN Batam and 
PT PLN Tarakan. Of this electricity production 20,189.65 GWh (17%) was 
produced by natural gas, 41,311.31 GWh (35%) was produced by coal fired, 
42,415.17 GWh (36%) was produced by oil, 10,739.97 GWh (9%) was 
produced by hydro and 3,390.66 GWh (3%) came from geothermal. The share 
of natural gas, oil and hydropower used for electricity production increased 
over the previous year, while coal decreased and geothermal was constant 
respectively. 
The total production (including purchase from utilities outside PLN) 
during 2008 was 149,437 GWh, an increase of 6,996 GWh or 4.9% over the 
previous year. Of this electricity production, the energy purchased from other 
utilities outside PLN amounted 31,390 GWh (21%). This increased by 190 
GWh or 0.6 % over the year 2008. Of the total electricity purchased the 
greater part were 8,855 GWh (28.2%) from PT Paiton Energy Co, and 8,685 
GWh (27.7%) from PT Jawa Power in East Java. The detailed data of 












Electricity Production (GWh) 




Geothermal Diesel Rented Sub 
Total 
Purchased Total 
2000 9,110 38,429 1,252 26,397 2,649 5,668 
687 84,190 9,135 
93,327 
2001 10,651 39,376 1,459 27,366 2,982 5,752 
767 88,355 13,299 
101,654 
2002 8,834 39,032 2,229 28,803 3,187 5,985 
1,225 89,293 19,067 
108,360 
2003 8,472 42,178 2,486 28,409 2,959 5,541 
2,435 92,481 20,539 
113,020 
2004 8,943 41,645 3,179 30,700 3,146 5,498 
3,078 96,191 24,053 
120,244 
2005 9,831 42,268 6,039 31,272 3,006 5,761 
3,105 101,282 26,088 
127,370 
2006 8,759 47,764 5,031 30,918 3,141 6,051 
2,804 104,469 28,640 
133,108 
2007 10,627 52,209 4,730 31,374 3,188 5,733 
3,257 111,241 31,199 
142,441 
2008 10,740 52,353 5,311 35,731 3,391 5,705 
4,707 118,047 31,390 
149,437 
Source: PLN Statistics 2008, 2009:56 
3.2.2.2 Installed Capacity 
Besides energy production, which can be used as indicators of electricity 
performance, is installed capacity. Installed capacity is the capacity of one 
generating unit as written on the generator name plate or on the prime mover, 
which of both is the smaller [5].  
Table 8 shows the largest share of installed capacity in 2000 was 
combined cycle power plant that is equal to 33%, whereas in 2008, the largest 
share is steam fired power plant, which represents 34.24% of the total installed 
capacity. In 2000, the smallest share of total installed capacity is geothermal, 
amounting to 1.73%, while in 2008, the smallest share is wind power plant, 
0.001% of total installed capacity. The installed capacity from 2000 until 2008 
is as follows: 
Table 8 
Installed Capacity (MW) 




Geothermal Diesel Diesel 
Gas 
Wind Total 
2000 3,015 6,770 1,203 6,863 360 2,550 - - 20,762 
2001 3,106 6,900 1,224 6,863 380 2,585 - - 21,059 
2002 3,155 6,900 1,224 6,863 380 2,589 - - 21,112 
2003 3,168 6,900 1,224 6,863 380 2,670 - - 21,206 
2004 3,199 6,900 1,482 6,561 395 2,911 12 - 21,470 
2005 3,221 6,900 2,724 6,281 395 2,994 12 - 22,515 
2006 3,529 8,220 2,727 7,021 395 2,942 12 - 24,846 
2007 3,502 8,220 2,784 7,021 415 2,956 12 0.10 25,223 
2008 3,504 8,764 2,497 7,371 415 3,021 22 0.26 25,594 




Total installed capacity has increased by 23.27% from 20,762 MW in 2000 
to 25,594 MW in 2008. This was also followed by the growth of installed 
capacity in each power plant. Hydro power plant has increased by 16.21% 
from 3,015 MW in 2000 to 3,504 MW in 2008. Fired steam power plant has 
increased by 29.45% from 6,770 MW in 2000 to 8,764 MW in 2008. Gas 
turbine has increased by 107.5% from 1,203 MW in 2000 to 2,497 in 2008. 
This increasing also followed by combined cycle, geothermal and diesel 
power plant. 
3.2.2.3 Electricity Infrastructure 
Indonesia consists of five large islands, Java as the most densely island 
and the center of economic and government activities. Under these conditions, 
it's no wonder that the Java’s installed capacity in the largest from other 
islands. Figure 3 shows inequality of electricity services. 74% of installed 
capacity located on Java Island, as well as the transmission network. While 
16% of installed capacity located in Sumatera Island, lengths of transmission 
system also support access to electricity for the citizen. By contrast, in other 
island like Kalimantan, Sulawesi, Nusa Tenggara and Papua not all people can 
access to electricity because of electricity services can’t reach those areas. 
Figure 3 
Overview of Power Sector Infrastructure 
 





3.2.3 Electricity Transmission System 
The transmission is the process whereby electricity is transported through 
a transmission grid over long distance around a region or an island [4]. In 
Indonesia there are several types of transmission voltage, there are low voltage 
with 25-30 kV, medium voltage with 70 kV, high voltage with 150 kV, extra 
high voltage with 275 and 500 kV. 
3.2.3.1 Transmission Service 
The quality of electricity service is also determined by the length of 
transmission lines. The longer transmission lines mean the wider range of 
electricity service that can be enjoyed by consumers. The length of 
transmission line is shown in table 9. At the end of 2008, the total length of 
transmission lines was 34,184 kmc, has increased by 3 % over the previous 
year, of which about 5,092 kmc was 500 kV, 782 kmc was 275 kV, 23,679 
kmc was 150 kV, 4,619 kmc was 70 kV and 12 kmc was 25 and 30 kV 
transmission levels. 
Table 9 
Length of Transmission Lines (kilometer circuit-kmc) 
Year Voltage Total 
25-30 kV 70 kV 150 kV 275 kV 500 kV 
2000 12 4,933 17,102 - 2,774 24,822 
2001 12 4,945 18,183 - 2,849 25,989 
2002 12 4,945 19,406 - 3,207 27,570 
2003 12 5,035 19,519 - 3,608 28,173 
2004 260 4,726 22,229 - 3,578 30,794 
2005 260 4,726 22,381 - 3,578 30,945 
2006 12 4,619 23,238 - 5,048 32,917 
2007 12 4,619 22,703 781 5,048 33,163 
2008 12 4,619 23,679 782 5,092 34,184 
      Source: PLN Statistics 2008, 2009:57 
Total length of transmission lines increased significantly in 2004, up 
9.30 % from 2003. The increasing of transmission lines were expected to 





3.2.3.2 Transmission Loss Rate 
Loss is the energy loss due to technical and non technical issues. Technical 
problems are usually caused by the quality of electrical conductivity, the better 
quality of electrical conductivity the lower losses will occur. While generally 
non-technical losses are caused by broken installations at home (due to theft) 
as well as using inappropriate equipment. To reduce energy losses PLN must 
repair the electricity transmission, reduce electricity theft and repair 
customer’s meter readings. PLN's efforts to reduce energy losses resulted in 
the decreasing percentage of energy losses as seen in table 10, both in terms of 
transmission and distribution. 
Table 10 shows energy loss in transmission system was 3,127 GWh in 
2008, an increase of 35 % from 2000. This increase also occurred in the 
energy loss in distribution system in 2008, up to 46% from 2000. But in 2004, 
there happened significant reduction in energy losses, about 29% from 18,402 
GWh in 2003 to 13,132 GWh in 2004. This was also supported by the addition 
of transmission lines (shows in table 9) in 2004, which rose 9.30 % from 2003 
to 2004. 
Table 10 
Energy Losses (GWh) 
Year Transmission Distribution Total 
2000 2,308  8,175 10,483 
2001 2,337 10,925 13,261 
2002 2,707 14,522 17,228 
2003 2,686 15,716 18,402 
2004 2,711 10,420 13,132 
2005 2,794 11,443 14,237 
2006 2,905 11,831 14,736 
2007 3,081 12,158 15,239 
2008 3,127 11,967 15,094 
                 Source: PLN Statistics 2008, 2009:54 
3.2.4 Electricity Distribution System 
Distribution system is a part of electricity power system. Distribution 
system is useful to distribute electricity from bulk power source to the 
consumers [4]. Electric power generated by large power stations with a 
voltage of 25 kV to 30 kV is increased by a transformer substation to 70 kV, 




From the transmission line, voltage is reduced again to 20 kV by step-
down transformer voltage at the distribution substations, with the voltage 
distribution system electric power carried by the primary distribution channel. 
From this primary distribution channel substations, distributions substations 
take down the voltage with the voltage transformer to be low voltage 
distribution system, which is 220/380 Volts. Then distributed to secondary 
distribution channels to consumers.  
3.2.4.1 Electricity Tariffs 
Electricity tariffs in Indonesia is a government regulated one. The tariff is 
structured into several customer categories to enable cross subsidies among 
customers. The tariff is applied uniformly across the country. The total amount 
paid by each customer for electricity has two components, a fixed demand or 
capacity charged, based on the energy delivery capacity in Volt Ampere (VA) 
of the customer’s connection to the power grid and a variable energy charge, 
based on the number of kilowatt-hours of electricity used, as registered on the 
customer’s meter. 
Table 11 shows electricity tariffs from 2000 to 2008 based on six sectors: 
residential, industrial, business, social, government office building and public 
street lighting. 
Table 11 
Electricity Tariffs (Rp/kWh) 







2000 207 303 381 232 492 439 
342 
2001 254 362 452 272 597 484 
404 
2002 393 442 593 421 692 515 
509 
2003 522 530 661 538 726 595 
595 
2004 558 559 682 569 712 639 
620 
2005 563 570 695 570 730 629 
626 
2006 571 642 764 585 756 645 
661 
2007 572 621 773 574 743 648 
655 
2008 588 622 851 581 847 665 
692 




From the above table, can be seen there is increasing electricity tariffs in 
six sectors every year. The average tariff has increased by 102 % from 
Rp.342/kWh in 2000 to Rp.692/kWh in 2008, among which residential sector 
has increased by 184% from Rp.207/kWh in 2000 to Rp.588/kWh in 2008, 
industrial sector has increased by 105%, business by 123%, social by 150%, 
government office building by 72% and public street lighting has increased by 
52% from Rp.439/kWh in 2000 to Rp.665/kWh in 2008. 
3.3 Indonesian Law regarding Electricity 
3.3.1 Law of the Republic of Indonesia Number 15 year 1985 
This law enacted on 30 December 1985, is composed of 12 chapters and 
26 articles. Broadly, this law describes the general provisions, basis and 
objective of electric energy development, energy sources for electricity, 
general electric energy planning, electric enterprise, relationship between PLN 
and private companies for public use and the public in electricity supply 
operations, supply and utilization of electricity, management and supervision, 
criminal act clause, investigation, transition clause and the last one is 
concluding clause. 
But along with the development of the time, Law No. 15 Year 1985 was 
not able to follow the rate of global investment-based competition. Law No. 
15 of 1985 limiting the commercialization of motion of electricity commodity, 
is based on the understanding that electricity including requirements relating 
to lives of many people. According to this Law, PLN plays a role as a holder 
of the Electricity Business Authority (PKUK), business people, and once held 
the regulatory function. 
3.3.2 Law of the Republic of Indonesia Number 20 year 2002 
Legislation reform in the field of electricity has already done by the 
government through issuance of Law No. 20 Year 2002. However, this Law 
was repealed by the Constitutional Court (MK) in 2004 for reasons contrary to 
Article 33 of the 1945 Constitution, which states that the industry which 
controls the lives of many people must be controlled by the State, whereas 
Law No. 20 of 2002 allows private parties to engage not only in the generation 




the annulment automatically reverted authority to the previous law, which was 
Law Number 15Year 1985. 
3.3.3 Law of the Republic of Indonesia Number 30 year 2009 
After the cancellation of Law No 20 year 2002, then Law No. 15 year 
1985 restored to life in Indonesia electricity sector. But the government re-
arranged new electricity Law. A new Law was compiled as Law No. 30 Year 
2009, which consists of 17 chapters and 58 articles and was approved on 23 
September 2009 on the final plenary session of Parliament the service period 
2004-2009, after lengthy discussion since 2002. The purpose of the Law is 
designed as follows: 
1. Restoring the financial viability of electricity sector, particularly 
through the adjustment of tariffs, reduction of production cost, 
reducing subsidies and giving subsidy for the target only. 
2. Introducing competition in the electricity sector, in the beginning by 
dividing electricity factor into different components. 
3. Improving transparency to reduce business uncertainty, among others, 
by separating the various roles of government (owner, policy makers, 
and regulators) from PLN mission (social, commercial). 
4. Realizing an efficient private sector participation, to meet the needs of 
investment where government funding is limited. 
3.3.4 Comparison of Electricity Law  
To know the fundamental difference between Law No. 15 Year 1985 and 












Comparison of the Electricity Laws 
Issues Law No.15 Year 1985 Law No.30 Year 2009 
Basic Philosophy Recognize the importance of electricity for economic development and the 
livelihood as well as the equal right and access to electricity for all people. 
However this law does not explicitly state the importance of providing 
electricity by the most efficient means through competition and transparency. 
(Article 2 and 3)  
Recognize the importance of electricity for development and equal access to 
electricity as in Law No. 15 Year 1985. The Law also recognizes the importance 
of efficiency in providing electricity through competition and transparency in a 
healthy business environment by providing a level playing field to all business 
players, and an opportunity to participate in the electricity provision business. 
Through price policy, the Law also intends to provide electricity access to people 
living in rural and remote areas. The Law also obligates the Central and Regional 
government to provide funding for increasing access to rural and remote 
communities. (Article 2) 
Institutional Set-Up Central Government Role: 
The role of Central Government is dominant, in term of regulating, 
facilitating, operating as well as supervising and controlling. (Article 5,16,17 
and 18) 
Central Government Role: 
The central Government is in charge of policy making and facilitating. The 
regulator role will be assigned to an independent body especially for competitive 
regions. (Article 3) 
 PLN Role and Mission: 
The status as Electricity Authorization Holder (PKUK) bestowed PLN with 
the full authority in electricity provision. (Article 7) 
 
Under Law No.15 year 1985 the role of covering electricity provision 
business from generation, transmission and distribution is very 
dominant.(Article 6) 
PLN Role and Mission: 
Less dominant, as this laws does not acknowledge the role of PLN as Electricity 
Authorized Holder (PKUK). PLN is considered as one of the business players that 
provide electricity to customers. (Article 4) 
 
Unbundling the business of electricity provision into 4 aspects, and distribute the 
license to do these to various Institutions. (Article 10) 
 Regional government: 
Law No 15 Year 1985 does not specifically govern the position, authorities 
and obligation of regional government. Regional governments participation 
on planning, granting license and budgeting is not explicitly recognized.  
Regional government: 
This Law explicitly recognizes the regional government role, obligation to 
allocate budget specifically for social electricity, authority to grants permits, and 
setting up price for non-competitive regions. (Article 5) 
 Social Electricity: 
Law No.15 Year 1985 implied that PLN as PKUK holds the mandate for 
electricity provision in the country, which can be interpreted that PLN hold 
two missions, commercial and social. (Article 7) 
Social Electricity: 
Under this Law, the Central and Regional government are obliged to set aside 





Source: Law No.15 year 1985 and Law No.30 Year 2009 
 
 Low-income communities 
 Under-development region 
 Remote and Borders areas 
 Rural areas 
Private Sector/ 
Community Role and 
License 
The default of electricity business provision bestowed to PLN as the state-
owned enterprise as the authorization holder in electricity provision. (Article 
7) 
The PLN status as PKUK is no longer recognized in the Law and it is treated 
equally as other business players such as private sector and community on 
electricity provision. (Article 4) 
Classification of the 
Electricity Provision 
Business  









 Sales  
Competition Issues There is no competition principle regulated in Law No 15 Year 1985, instead 
it puts most of the authority to PLN as the authorization holder. 
The supply of electrical power can be conducted in an integrated way. (Article 
10) 
 
The supply of electrical power can be conducted by state-owned company, 
regional government-owned companies, private business entities, cooperatives, 
and self-supporting communities. (Article 11) 
Subsidy This issue is implicitly stated under Government Regulation relating to 
Central and Regional government obligation to allocate social electricity 
funds to specific targeted beneficiaries. 
This law focuses subsidy only on social mission. Government and regional 
government shall provide funds for: group of low income people; development of 
facilities for the supply of electrical power in least development regions; 
development of electrical power in remote and borders areas; and development of 
rural electricity. (Article 4) 
Tariff The law governs the tariff setting for PLN. The tariff is regulated by the 
President, based on proposition from the Minister. As further implementation 
of Law No.15 Year 1985, under the Presidential decree that regulates PLN 
Tariff, the GOI adopted the concept of universal tariffs across the region. 
(Article 16) 
This Law encourages the application of regional tariffs to take into account the 
disparity of cost of supply across the region as well as fair and reasonable 




From comparison of the Electricity Laws above, it can be concluded that 
under the current electricity system, the government provides the opportunity 
for private parties, enterprises, cooperatives and regional government to 
engage in the electricity supply business. With the variety of electricity 
providers hence allow for regional tariffs in each region. 
3.4 Electrification Ratio 
A large number of Indonesians presently do not have access to reliable and 
affordable electricity services. Until 2010 electrification ratio is still at 66% 
[1]. It is estimated that over 75 million people in Indonesia are unconnected to 
electricity and must rely instead on alternative energy sources. The large 
number of unconnected is a regressive problem, since over 80 % of them are 
in rural areas where 75% live in poor condition. Furthermore, with over half of 
those without access to electricity living outside the economic centers of Java-
Bali, many stand to miss out on the benefits as well as fail to contribute to the 
current economic revival in Indonesia. 
Table 13 
 Electrification Ratio (%) 
Year Java Outside Java Total Indonesia 
2000 55.74 45.88 52.02 
2001 56.22 45.54 56.12 
2002 56.67 45.88 52.51 
2003 57.24 46.37 53.03 
2004 57.38 47.01 53.38 
2005 57.65 48.27 54.06 
2006 63.48 51.49 58.78 
2007 65.97 52.73 60.78 
2008 67.75 54.19 62.42 
    Source: PLN Statistics from 2000-2008 
Generally, electrification ratio outside Java is lower than Java Island. One 
of the reasons is the inaccessibility to the distribution areas and affordability 
of the Indonesian people. Electrification ratio in Java rose 22% from 55.74% 
in 2000 to 67.75% in 2008, as well as on outside Java rose 18% from 45.88% 
in 2000 to 54.19% in 2008. While nationally, electrification ratio rose 20% 




Seeing above situation Indonesian Government has recognized the 
importance of increasing access to electricity in order to improve people’s 
lives and overcome poverty. They also recognize that regional 
competitiveness, which is critical for economic growth, has also been 
compromised, since Indonesia legs behind neighboring countries in 
electrification. In response, the Government has established an ambitious 
target of expanding electricity access to 90 % of the population by the year 
2020. To achieve that target, it takes an average electric generating 3500 
megawatts (MW) and transmission along 3,000 kilometer circuit (kmc) with 
8,000 MVA, and 20,000 kmc medium voltage distribution networks and low 
voltage 30,000 kmc with 6,000 MVA. 
3.5 Electricity Problems and Analyzing 
Based on electricity situation in Indonesia which is handled by PLN above, 
can be defined two types of problems faced by Indonesia, problems inside 
PLN management and Indonesia electricity problem which is related to low 
electrification ratio. 
3.5.1 Problems inside PLN Management 
There are 3 fundamental problems which are related to each other in the 
management of PLN as a provider of electricity in Indonesia. These problems 
are: 
Figure 4 
Problems inside PLN’s Management 
 
 
3.5.1.1 Capital Investment 
The first problem that hampers the performance of PLN in providing 
electricity for the Indonesian people are the lack of capital investment. In 
terms of PLN, lack of capital investment is caused by the high cost of 
Capital 
Investment 




generating electricity compared with electricity tariff, it makes PLN cannot 
improve performance or to build new power plants. In terms of private 
investors, lack of investment is due to the uncertainty in tariff adjustment 
which contributes to PLN’s financial risk, thus deterring private investors 
from funding needed for capacity expansion [6]. The comparison between 
revenue and costs incurred by PLN, may be seen in the figure 5: 
Figure 5 
PLN’s Sales Revenues and Cost of Supply by Region (in US cents) 
 
                Source: World Bank, Electricity for All, 2005:10 
Revenue includes electricity sales revenue, subsidy, consumer connection 
fee and other operating revenue. While cost consists of fuel, power purchase, 
personnel, depreciation and other operating expenses. The figure 5 shows that 
only a few areas gain profit, such as Java, Bali, North Sumatra and Batam, 
while other regions suffer losses because PLN's cost is greater than revenue. 
This condition is to be major consideration for investor to invest in electricity 
sector. 
3.5.1.2 Tariff 
The second problem inside PLN management is electricity tariff. 
Electricity tariff in Indonesia has increased year by year, but the increasing 
electricity tariffs do still not reflect generation costs incurred by PLN. The 
high generation cost is due to the dominance of oil as the main primary energy 












































































































































determined by free market system, far from government control, while the 
electricity tariff was set by the government [8]. 
Electricity tariff is pressed in such a way, for less than the generation cost, 
because of low purchasing power by Indonesian people. If electricity tariff 
increases (by reducing subsidies), then cost of production in manufacturing 
industry will increase. This condition will impact on the prices of other goods 
in the market. The high prices of goods will burden Indonesian people and 
increase inflation rate. That is why the difference between generation costs 
and electricity tariffs is adjusted by government subsidy. 
Figure 6 
Comparison Average Electricity Tariffs and Average Generation Cost 
(Rp/kWh) 
 
Source: PLN Statistics 2008, 2009: 52 and 62 
We can see from figure 6 that average generation cost grew 3 times from 
2003 to 2008 and has increased by 49% from Rp.707/kWh in 2007 to 
Rp.1,052/kWh in 2008. Average electricity tariffs are also increasing although 
not significantly as well as average generation cost. It has increased by 16% 
from Rp.595/kWh in 2003 to Rp.692/kWh in 2008, but there was 0.9% 
decrease of average electricity tariffs in 2007 from the previous year. The 
average generation cost in 2008 is Rp.1,052/kWh, meanwhile average 
electricity tariffs is Rp.692/kWh, it means there is a difference between the 
average electricity tariffs with average generation cost around Rp. 360,-. The 
difference is subsidized by the government. 
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To cope with the fluctuating primary energy price as well as the supply 
availability of electricity, special efforts must be taken to urge government, 
associations and every competence party to prepare regulations needed to 
support the primary energy utilization for domestic market, particularly for 
power generation (using indigenous primary energy and reducing its exports, 
i.e. natural gas, geothermal and coal that can be used as substitution of oil to 
generate electricity). The issues must be seriously considered and taken into 
account since electricity has become an important factor in driving society’s 
economy. Uncertainty of the availability of primary energy leads to the 
increase of energy price and will eventually result in the energy production of 
power generation. Moreover, it will raise the government’s subsidy to 
compensate the cost difference in case no improvement initiative is not taken 
to the increasing electricity price [9]. 
3.5.1.3 Energy Policy 
As already mentioned above, three problems inside PLN management are 
related to each other. Energy policy which related to guarantee of the 
availability of primary energy to generate electricity affects generation cost, 
and as long as primary energy is not sufficient, it will continue the gap 
between electricity generation cost and electricity tariffs [10]. 
Law No 30 Year 2007 regarding Energy has regulated energy management 
in order to support sustainable national development and enhance national 
energy security with the aim to ensure the availability of domestic energy, 
either from sources inside Indonesia and abroad (article 3). The availability of 
energy is directed to supply domestic energy demand and meet the primary 
energy needs for domestic industry. From this law, it is clear that domestic 
energy sources should be prioritized for domestic purposes, but in reality, the 
value of energy exports is greater than domestic use as shown in table 14 in 









Coal Supply (Million Ton) 
Year Total Production Export Import 
2000 77,040 58,460 140 
2001 92,540 65,281 30 
2002 103,329 74,177 20 
2003 114,278 85,680 38 
2004 132,352 93,758 97 
2005 152,722 110,789 98 
2006 193,761 143,632 110 
2007 216,946 163,000 67 
2008 240,249 191,430 106 
2009 256,181 198,366 68 
      Source: Handbook of Energy and Economic Statistics of Indonesia, 2010:43 
The above table shows the production, export and import of coal in 
Indonesia. Generally, 50% of coal is exported while the rest is used for 
domestic purposes. In 2000, 76% of coal production is exported, while in 2009, 
exports rose to 77%. It means there is only 23% of coal production is used for 
domestic purposes in 2008. 
3.5.2 Low Electrification Ratio Problem 
The main electricity problem is related to low electrification ratio, because 
one of measures to determine people’s satisfaction or people’s welfare is 
utilization of electricity supply service, which can be seen from the 
electrification ratio. The higher electrification ratio means that the more 
people can access to electricity. In addition, the high electrification ratio also 
shows equalization of regional development. Equitable electricity supply to 
region will make investment or economic activities proceed smoothly. 
Regional development will increase regional revenue and reduce 
unemployment. 
In Indonesia itself, the electrification ratio is only 66 % by 2010. It means 
only about 66 % of Indonesian people or about 150 million people can access 
to electricity services. While 34 % or about 75 million people still cannot 
access to electricity. Those who cannot access to electricity are people below 
the poverty line. Ironically, the provision of electricity services received 
substantial subsidies from the government, and it means subsidies from 




economic condition. This situation did not support poor people represented by 
number of 34 %. Therefore, is needed a method to expand electricity access to 
reach all levels in Indonesia. This method must be suitable with economic 
condition, where as not all Indonesian people can afford the electricity tariffs.  
Table 15 
Electrification Ratio in ASEAN Countries in 2008 
Country 
  
Electrification Ratio (%) 
Total Urban Rural 
Thailand 99.3 100 99 
Indonesia 64.5 94 32 
Malaysia 99.4 100 98 
Philippines 86 97 65 
Vietnam 89 99.6 85 
          Source: World Energy Outlook 2009. OECD/IEA 
It is clear from Table 15 that how much electrification ratio in Indonesia is 
low in several ASEAN countries. Compared to five other ASEAN countries, 
Indonesia has the lowest electrification ratio, both in rural and urban areas. 
Whereas, if viewed from energy resources Indonesia would has the largest 
reserves compared to these countries. Then to overcome this problem, we need 
cooperation from many parties in order to achieve sustainable electricity 
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Electricity is essential for human life, industrial, commercial and in daily 
activities. Electricity is needed to meet the needs of lighting and production 
processes involving electronic goods and machinery industry. Given such a large 
and important benefits of electricity while the energy source of electricity mainly 
coming from non-renewable resources is limited, thus to preserve energy 
resources some steps that can support the provision of electricity optimally and 
affordable should be considered.  
Currently, electricity supply can’t meet increasing demand in Indonesia. That 
is why Indonesia electrification ratio is low. Temporary disconnection and rolling 
blackouts are the impacts of PLN’s inability to supply electricity. This happened 
because the availability of primary energy and power plant capacity is not 
comparable with increasing electricity demand [1]. 
Some steps to build power plant has been done by the government, but they 
require a long process and a huge budget. Therefore, cooperation and participation 
from various parties is needed to overcome the electricity problem. Various 
efforts are needed to overcome electricity problem simultaneously and in good 
structured. The efforts that can be taken include improving electrical distribution 
system, reduce reliance on petroleum as a main primary energy to generate 
electricity, using electricity effectively, and organize PLN’s management.  
Generally, PLN now adopts centralized electricity system to distribute 
electricity. This system brings bad impact on electricity distribution in Indonesia, 
such as electricity network can’t reach many areas (Indonesia is wide archipelago 
with 17,000 islands and more than 200 million people) and because of poor 
topography condition, that areas can’t access to electricity. Furthermore, it can 
also shrink the electricity, unstable electricity voltage to electricity blackouts in 
some areas [1]. 
Reviewing to the above problems, it needs a system that can support 
electricity supply. A system that can reach all areas in Indonesia, called 
Decentralized Electricity System. I proposed decentralized electricity because it is 




of electricity through the priority use of local energy sources will be more 
economical because it does not require transportation and / or distribution, and at 
the same time will maintain energy security areas because it will ensure the 
sustainability of economic development in the area [2] 
From a technical standpoint, decentralized electricity minimizes distribution 
losses due to different distances between load centers and power plant location. 
Also expected to increase the capacity in regional electricity planning, including 
the potential of natural resources which can be used as energy resources for 
electricity supply. 
In terms of economics, decentralized electricity will facilitate synergies 
between electricity supply and demand needs in the area. Decentralized electricity 
can also lead to improve the regional economy and encourage the emergence of 
new economic centers in the countryside, because of the availability of access to 
electricity from the state and community-based small scale electricity generation 
[3]. 
Based on the description above, chapter 4 will explain the decentralized 
electricity system that could be applied as one of solutions for Indonesian people 
to access electricity, thereby also increase electrification ratio in Indonesia. 
Decentralized electricity would be better carried out by using renewable resources, 
such as those prioritized by government policy, which is making renewable 
energy a viable means to generate electricity. Indonesia is blessed with abundant 
renewable energy resources. According to Ministry of Energy and Mineral 
Resources, Indonesia has renewable energy potential, which includes 450 MW of 
mini/micro hydro power, 50 GW of Biomass, 4,80 KWh/m2/day solar power, 3-6 
M/sec wind power [4]. 
I put micro-hydro power plant as one of methods to implement decentralized 
electricity system, because: Indonesia’s topography is evident of small and large 
hydro resources, where mostly located at rural areas, home for 60 % of Indonesian 
people [5], Indonesia has so much potential for hydro that has not been used 
effectively, which is about 75 GW, but only about 4.2 GW of which are utilized 
and for micro-hydro potential of about 450 MW, which utilized only about 230 




turbines, generators, control panels, up to civil construction approximately Rp. 5 
million/ kW; the availability of water as primary energy will not run out as long as 
we can keep the cycle well; and of course environmental friendly [7]. 
In current conditions, because of electricity is essential in daily activities, even 
for village community. Those who live in rural area, if they are not connected to 
electricity grid connection, they use what are available, such as diesel generators, 
batteries, and other fuel like kerosene. These sources are more expensive per kWh 
and less effective than electricity grid connections, but they are the only sources 
available. Micro-hydro as a means to access to electricity can be higher compared 
to diesel generator, but the operation and maintenance cost are generally much 
lower. Table 16 provides illustration on typical investment of diesel generator and 
micro-hydro power plant, to show how economical micro-hydro. 
Table 16 
Illustration on Typical Investment of Diesel Generator and Micro-hydro 
Power Plant 
Typical Investment Cost for 11 kW Micro-hydro 
No Description Sub Total 
1 Technical Support Rp. 7 million 
2 Civil Works Rp. 20 million 
3 Mechanical-electrical Tool Kits Rp. 49 million 
4 Distribution Grid 1,000 m Rp. 10 million 
 Total Investment Rp. 88 million 
Typical Investment Cost for 12 kW Diesel Generator 
No Description Sub Total 
1 Civil works Rp. 1.5 million 
2 Electrical-mechanical appliances Rp. 77 million 
3 Grid distribution 500 m Rp. 5.5 million 
 Total Investment Rp. 84 million 
    Source: Innovative and sustainable financing mechanism for rural energy services, 2007:3 
Table 17 provides illustration on the typical annual operation and maintenance 






Illustration on the Typical Annual Operation and Maintenance Cost of Diesel 
Generator and Micro-hydro Power Plant 
 
Typical Annual Operation and Maintenance Cost for Diesel Generator 12 kW   
No Description Sub Total 
1 Operator remuneration Rp. 3 million 
2 Diesel Rp. 26 million 
3 Lubricant Oil Rp. 5 mllion 
4 Overhaul Costs Rp. 5 million 
 Total Per Annum Rp. 39 million 
Typical Annual Operation and Maintenance Cost for Micro-hydro 11 kW 
No Description Sub Total 
1 Operator Remuneration Rp. 3 million 
2 Grease/ Stamped Rp. 90 thousand 
3 Replace Turbin Bearing Rp. 125 thousand 
4 Replace Bearing Generator Rp. 133 thousand 
5 Replace Belt Rp. 100 thousand 
6 Repair Civil Construction Rp. 650 thousand 
 Total Per Annum Rp. 4.1 million 
    Source: Innovative and sustainable financing mechanism for rural energy services, 2007:3 
From tables 16 and 17 above, it is more obvious that micro hydro power plant 
is an affordable option for rural areas that have not been able to access electricity, 
compared with diesel generator that they used to it. 
 
4.1 Legal Basis of Decentralized Electricity 
Indonesia began to decentralize national governance in 1999, after which a 
significant role for electrification was placed on district and provincial 
governments. Although most regional governments exercise these relatively 
new responsibilities in limited way, sub-national governments do have the 
mandate to provide into national electricity planning, issue electricity business 
licenses, and define tariffs that are outside the national electricity network.  
Conventionally, electricity is regulated and managed by State through 
PLN using centralized system, as stated in Law No.15 Year 1985 regarding 
electricity. However, in accordance with Local Government authority, they 
can build facilities and infrastructure in order to improve people’s welfare, as 




Government also can provide or facilitate the availability of electricity in order 
to improve people’s productivity and reduce poverty as stated in the 
Government Regulation No.3 Year 2005 about the changes in Government 
Regulation No.10 year 1989 regarding the Provision and Utilization of 
Electricity. In addition, in the new electricity law, Law No.30 year 2009, more 
clearly explain the provision of electricity in the areas that do not have access 
to electricity. The structure of legal basis on decentralized electricity is as 
follow: 
Figure 7 








Source: Revised ”http://www.scribd.com/doc/9867639/Desentralisasi-Ketenagalistrikan” 
4.1.1 Law No.32 Year 2004 regarding Regional Autonomy 
Law No.32 Year 2004 regarding Regional Autonomy regulates the 
granting authority to Local Government as well as their task. This law consists 
of 16 chapters and 240 articles. At consideration point in Law No.32 Year 
2004, listed the task of Regional Governments to regulate and manage their 
own affairs according to autonomy principles which is directed to accelerate 
the increasing of public welfare with due regard to democracy, equity, and 
justice principles [8].  
Regional Governments responsibility are listed in detail at article 13 and 
14 which include planning and development control, implementation of public 
order and public tranquility, the provision of facilities and infrastructure, 
health care, education, allocation for potential human resources, social 
problems reduction, environmental control and other services for citizens. 
Law No.32 Year 2004 
Law No.30 Year 2009 





The provision of facilities and infrastructure takes in the provision of 
electricity to areas which can’t access to electricity, with aim to accelerate the 
improvement of people welfare. 
4.1.2 Government Regulation No.3 Year 2005 about the Changes in 
Government Regulation No.10 year 1989 regarding the Provision 
and Utilization of Electricity 
Government regulation No.3 Year 2005 consists of 37 chapters, which 
regulates the provision and utilization of electricity.  At consideration point it 
is explained that giving role to local government is needed to implement the 
regional autonomy policy in electricity sector. Furthermore in order to 
increase electricity provision for public use should be promoted the 
participation from cooperatives, state-owned company, regional-government-
owned companies, private sector, self-supporting communities and individuals 
in electricity provision.  
Implementation of Decentralized electricity System in Government 
Regulation No.3 Year 2005 also supported by the availability of primary 
energy as stated in article 2, to ensure the availability of primary energy to 
generate electricity for public use, should be prioritized local energy resources, 
especially renewable energy resources. Article 2 also mentions that 
government and/ or Regional Governments shall provide funds for: establish 
electricity infrastructure to help low income groups, development of facilities 
for electricity supply in least developed regions, development of electricity in 
remote and border areas, and development of rural electricity.  
Providing opportunity for some entities, such as cooperatives, state-owned 
company, regional-government-owned companies, private sector, self-
supporting communities and individuals in electricity provision as stated in 
article 6 allows for differences electricity tariffs in each region. It is set in 
article 32 which states that the electricity tariff for consumers would be 
governed and determined by taking into account the interests and capabilities. 
Electricity tariff for consumers provided by PLN is determined by the 




for consumers provided by other entities outside PLN is set by the minister, 
governor or regent / mayor [9]. 
4.1.3 Law No. 30 Year 2009 regarding Electricity 
The development of electricity sector is aimed at promoting public welfare 
and intellectualizing the nation to achieve the goals of national development, 
namely to create a just and prosperous community, either materially or 
spiritually. Electricity as one of the results of the exploitation of natural 
resources plays an important role for the state to achieve the goals of national 
developments. Therefore electricity supply is controlled by the state and must 
constantly be increased in line with development growth to ensure that 
electricity will be evenly available in adequate quantities with high quality. 
Electricity supply is capital-and technology-intensive business and is in line 
with the principles of regional autonomy and democratization in the way of 
life of the community, nation and state. And therefore the roles of Regional 
Governments and communities in electricity supply need to be intensified [10]. 
Based on consideration point explained above, it is clear that decentralized 
electricity must be implemented seriously in all regions. Decentralized 
Electricity System more clearly is stated in Law No.30 Year 2009 especially 
article 2, 3 and article 11. Article 2 states that electricity development should 
be in beneficial use in the best welfare and prosperity of the people, should be 
undertaken at reasonable minimum cost with the results enjoyed in a 
distributive manner by all of the people, should be manage properly to enable 
sustainable viability, energy sources for power generation should be in use 
with due regard to the availability of energy sources, should be undertaken 
while setting a value on the domestic capability and shall embrace the 
principle of regional autonomy.  
While article 3 states that electricity supply shall be controlled by the state 
and conducted by the Government and Regional Governments based on the 
principle of regional autonomy. Furthermore article 11 contains about giving 
opportunity through the Government or Regional Governments to regional 
enterprises, private enterprises, or cooperatives to organize and provide 




Decentralized electricity also supported by the statement of PLN’s 
Managing Director, Iskan [11]. He said “We hope electricity crisis can be 
overcome quickly because of engagement from Regional Governments to 
provide electricity, including issuing permits for companies that want to build 
a power plant, transmission and distribution network, set electricity tariff 
according to the availability of local primary energy and people affordability”. 
 
4.2 Instruments of Decentralized Electricity 
The following actions would be required, to increase electrification across 
Indonesia. 
4.2.1 Financing Support 
Financing of decentralized electricity can be split among several players. 
There are numbers of financing schemes that have been utilized to support 
decentralized electricity, from grant, revolving fund to loan [12]. For the time 
being, the loan from Indonesian banks is rarely available. Most common 
sources of financing for decentralized electricity come from: government, 
development agencies, donor institutions, and non-governmental organization.  
4.2.1.1 Grant-Based Financing 
The dominance of grant approach on decentralized electricity is mainly 
because it is seen as cost, not as an investment. This is as the result of the low 
purchasing power, small number of customers and low efficiency in its 
utilization. The sources of funds for grant are mainly government, 
development agencies, donor institutions, and non-governmental organization.  
Grants recipients in the area of decentralized electricity are various, from 
the manufacturer/ technology provider, distributor, power producer, 
consumers (individual or community), financing institutions, to 
facilitator/intermediary. The disbursement of the grant-based financing can be 
addressed either under various scheme either as block grant, incentives or in-
kind (capacity building, knowledge transfer, etc). 
 




Revolving-based financing is basically a move-forward from grant-based 
in terms that the beneficiary is empowered to be self sufficient by obligating 
them to repay the financing after a certain period of time. The repayment of 
the fund by the beneficiary would also allow the fund provider to provide 
sustainable financing facilitation to cover more beneficiaries. In principle, this 
is a loan-type of financing, except that there is no loan interest imposed, nor 
the requirements of collateral. This approach is common implemented to 
support community’s income generating activities, such as for animal 
husbandry or micro trading activities. 
This revolving approach can be sound and sustainable options for donors 
in providing their assistance with rural energy provision. However such 
approach requires institutionalization of the fund to manage to repayment and 
deployment of the fund, as well as sufficient monitoring and supervising 
towards the beneficiaries.  
4.2.1.3 Commercial-Based Financing 
Currently the conventional commercial banking system in Indonesia has 
not shown high interest to finance the electricity sector. Some of the reasons 
that make decentralized electricity are not attractive to banking sector due to: 
1) unreasonable high perceived risks towards these type of projects, 2) 
inefficiency of costs of administration, monitoring and credit collection in 
comparison to the amount of loan, 3) incapability to meet bank requirements 
on collateral, 4) limited access to equity financing. If there is a conventional 
commercial bank will to provide credit line, such efforts are driven by the 
availability of guarantee facility or risk mitigation tools provided by 
governmental/donor/development agencies. 
4.2.2 Subsidies 
Most governments provide subsidies, but it is clear that some have done 
more harm than good. The key lesson from Indonesian experience appears to 
give directly subsides to the customers in the form of reducing electricity tariff. 
For micro-hydro development, subsidies should be designed in such a way as 
to re-enforce the commercial orientation of micro hydro schemes to reduce 




of the initial investment, thereby increasing the numbers of people who have 
access to electricity, rather than continuously subsidize the recurrent cost of 
operation [13] 
4.2.3 Technical Assistance 
Technical assistance can come from provincial and district governments, 
cooperatives, non-governmental organizations, etc. They should organize 
training sessions, writing procedure and operational manual, and running 
several other capacity building initiatives. Those who involve in technical 
assistance would also support the preparation of the project, including 
overseeing contracts from builders, operators, suppliers and lender, as well as 
monitoring the fund. Once system is built and commissioned, they would 
provide ongoing advice and monitoring. 
Training session is designed for service provider which may be planners, 
implementers and technology service, and for village community. Training 
aims to make them familiar with and skillful in micro-hydro application 
projects. It will identify the various productive uses in village community, 
their energy requirements and the present energy technologies they employ. In 
maintenance side, training session will involve the conduct of comprehensive 
training courses on micro-hydro technology for operators of existing and planned 
micro-hydro facilities and productive application, development of a certification 
program for micro-hydro plant operators, and the certification of micro-hydro 
plants operators to operate and maintain micro-hydro facilities. 
 
4.3 Decentralized Electricity System Using Micro-hydro 
In this section I will explain proposed solution as an effort to give 
electricity services for all Indonesian people, through Decentralized Electricity 
System with micro-hydro power plant. Micro-hydro technology is small-scale 
technologies (produce up to 100 kW of electricity ) that can be applied to 
water resources to transform the potential of existing hydropower into 
electrical power and other equipment or players include water pumps, rice 
milling machines, etc., which are indirectly useful to support socio-economic 




for supply of electrical energy to remote areas with a population of a small and 
difficult to reach the power grid from PLN. 
From previous explanation about instruments of decentralized electricity 
system, then I can illustrate figure 8. 
Figure 8 











Source: Revised “figure 6.4 Structure of Decentralized Electrifciation Model(BUMD/BLU Model” Electricity 
for All, World Bank (2005:41) 
 
Broadly explanation, above illustration shows technical assistance, 
subsidies and financing were given to service provider. Province or District 
Governments provide support in the form of license and policy for micro-
hydro. Then, service provider and village community build and maintain a 
micro-hydro power plant. Engagement from village community is needed, 
they not only can access electricity but also got knowledge and training to 
maintain micro-hydro power plant. After village community can access to 
electricity, they would pay electricity tariff monthly. This fee is used to pay 
mortgage debt if financing comes from loan. This explanation is expanded in 
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4.3.1.1 Government and Regional Governments 
Government and Regional government participation is also part of 
decentralized electricity using micro-hydro power plant. Regional government 
roles include providing active support and participation in specific project 
activities, such as in resource assessments, demo project implementation 
facilitation (e.g., issuance of permits), leadership training and productive uses 
and livelihood development, micro-hydro and related support industry 
development.  
4.3.1.2 Service Provider 
Service provider provides an integrating link between Government and 
Regional Governments with village community, ensuring that plans and 
policies match the needs of consumers, owners and suppliers. Service 
providers may be NGOs, government bodies or private concession holder 
contracted by government which can provide considerable help in explaining, 
facilitating and planning. The role of service provider includes: provision of 
appropriate guidance and support for policy formulation, development of 
networks within the sector to guide communities on sources of advice, 
expertise and equipment, facilitating financing, providing simple guidelines 
for working out micro-hydro needs, and presenting the technical options 
available with their cost, benefits, advantages and disadvantages [14].  
4.3.1.3 Village Community 
Community participation is now widely accepted as a pre-requisite to 
ensuring equity and sustainability of village infrastructure investments, like 
micro-hydro power plant. Such participation will be in a manner that would 
motivate the communities to responsibly assist in the project implementation, 
thereby enhancing their commitment, ownership, appreciation of the benefits 
they can directly and indirectly derive from the project. These include active 
participation in the construction, operation and maintenance of demo facilities, 
evaluation surveys, and other project-related activities such as monitoring and 
reporting of project activity implementation and achievements, project 




Micro-hydro planning is best facilitated by service provider who can 
explain the options in simple terms, as un-electrified communities will 
normally not be familiar with the technology or the implications of the choices.  
4.3.2 Regulation 
There are several regulations needed to support micro-hydro, first is a 
regulation supporting decentralized electricity as stated in section 4.1 which 
gives the legal basis for implementation of decentralized electricity. Second is 
a regulation which promotes community’s empowerment. In the case when 
micro-hydro output capacity unused by village community, they can sell it to 
PLN. The program known as PSK TERSEBAR requiring the utility company 
to purchase electricity generated from renewable energy resources by small 
scale power producers. The scale of projects included under this scheme is the 
ones under MW. Institutions eligible to participate are cooperative, private and 
government companies. Purchase tariffs will be calculated at 80% and 60% of 
the utility’s published “Electricity Base Price” (Harga Pokok Penjualan) for 
interconnection at medium and low voltage respectively. The first 
materialization of this regulation was taken place in December 2003 when 
PLN signed power purchase agreement with Kalimaron micro-hydro power 
plant, which owns a 25 kW. Under the purchase agreement, PLN agrees to 
buy 12 kW energy output capacity that are unused by village community, and 
this provides the Kalimaron micro-hydro with extra monthly earning of Rp. 3 
million.  
4.3.3 Financing 
In previous section about instrument of decentralized electricity system, it 
is clear that there are several financing source for micro-hydro. However, 
grant-based funding is very scarce and limited. Relying too heavily on this 
type of fund would delay or restricting the chances of village community to 
have control in meeting their energy need at the most cost efficient manner. 
Formulate electricity service as an investment opportunity that attracts the 
interest of commercial financiers to invest can be used as other source funding. 
Success in this source funding will provide service provider with a greater and 




to turn electricity from micro-hydro into an attractive investment package in 
terms of the profitability versus the risks that are associated to it. 
4.3.4 Implementation 
Proposed model above can be implemented in micro-hydro power plant, as 
evidenced by the existence of micro-hydro power plant installed capacity and 
several case studies of decentralized electricity using micro-hydro power plant. 
Table 18 





Capacity Per Annum (MW) 
2005 2006 2007 2008 2009 2010 
1 Sumatera 55 56 56 57 57 59 
2 Java 39 39 39 39 39 41 
3 Kalimantan 0.8 0.8 0.8 1.2 1.2 1.3 
4 Sulawesi 102 102 103 103 103 108 
5 Bali, West&East Nusa Tenggara 12 12 12 12 12 13 
6 Maluku and Papua 4 4 4 4 4 5 
Total 212.8 213.8 214.8 216.2 216.2 227.3 
Source: Statistic of New and Renewable Energy Resources, Ministry of Energy and Mineral   
             Resources (2011:5) 
 
From Table 18, shows that the installed capacity of micro-hydro has 
increased each year, but insignificant. Micro-hydro in Sulawesi is 50% from 
the total installed capacity. While the smallest is the Maluku and Papua, this 
could be due to the topography of Maluku and Papua is mountainous and 
difficult to reach.  
Second evidence for the existence of micro-hydro can be seen in several 
case studies. In Indonesia, there have already been many programs and 
projects to construct micro-hydro installations. Unfortunately, many of these 
installations do not operate for a long time. Due to social and technical 
problems, the installation is shut down after a short period [15]. Here, I put 
four projects chosen as bases for information on methods of micro-hydro 
projects, which are different in their goals, capacity and funding. Among four 
projects three are successful and the last one failed. As a start, table 19 gives 
an overview of the main characteristics of the projects. 
Table 19 




Key features Cinta Mekar Garung Tulak Tallu Mekarjaya 
Year 2004 2002 2011 2003 
Organization IBEKA/HIBS YBUL National Community Empowerment 
Program and Regional Governments 
Regional  
Governments 
Capacity 120kW 15kW 11.5 kW 40 kW 
Houses 122 houses 77 houses 65 houses none 
Funding 
(Rupiah) 
UNESCAP   641 million 
IBEKA         641 million 
HIBS            641 million 
Total             1.9  billion 
GEF           32 million 
YBUL     117 million 
Community 3 million 
Total        163 million 
Central Sulawesi     399 million 
province  
 
Total                        399 million 
West       450 million 
 Java  
Province  
Total        450 million 
Source: The Simpang Community and Electricity (2005:20) and http://www.facebook.com/notes/wartawan-   
peduli-pnpm-mandiri/media-visit-21-24-juni-2011-pembangkit-listrik-tenaga-mikro-hidro-luwu-
utara-sul/10150221164622236 
4.3.4.1 Cinta Mekar 
The project is located in Cinta Mekar village, Subang, West Java, which is 
about 150 km from the capital city of Jakarta. The installation in Cinta Mekar 
is located close to the national grid. Cinta Mekar, which consists of four sub-
villages, is home to 646 families. Prior to the start of the project, 102 
households were without electricity and most villagers are poor rice farmers 
expecting to benefit from being connected to the main power supply. After 
over two years of preparations, the plant was completed and launched on April 
17, 2004. 
a. Financing 
The project is referred to as public-private partnership (PPP) because it is 
funded and managed by public and private institutions. According to IBEKA, 
the total project cost of Rp. 1.9 billion was borne equally by three parties: 1) a 
multilateral donor agency, UNESCAP; 2) a private company, Hidropiranti Inti 
Bhakti Swadaya (hereafter HIBS); 3) and a non-governmental organization 
called Yayasan IBEKA [16]. Both UNESCAP and HIBS contributed Rp. 641 
million each to cover the investment cost of the power plant, while IBEKA 
contributed Rp. 641 million for micro-hydro dissemination, social preparation, 
and a training facility provided for the village community. IBEKA’s funds 
came from other donors and in this project HIBS provides technical assistance 
and the contractor to build the facilities for the micro-hydro power plant.  
While the initial cost of investment was covered by those institutions, the 
plant is equally owned in a joint venture between the local community and a 




Cooperative (which is comprised of local villagers), and the private company 
is HIBS. Each party claims 50 percent ownership. 
The joint venture sells the electricity generated by the plant to PLN under 
a Power Purchase Agreement (PPA) for low voltage and medium voltage 
connection. The electricity is sold with a tariff of Rp. 432 per kWh. During 
operation, monthly sales revenue from the plant is approximately Rp. 25 
million. After depreciation and maintenance costs, the total net monthly profit 
is approximately Rp. 10 million, which is shared equally by the Mekar Sari 
coop and HIBS. 
According to the agreement prepared in the early stage of the Cinta Mekar 
MHPP project, Mekar Sari Cooperative’s share of the profits are to be 
returned to the community with special priority given to the poor. The Mekar 
Sari Cooperative has returned the profit to the Cinta Mekar village in the 
following ways: providing electricity connection; paying fees for education 
and schooling for the poorest households, building a health clinic, providing 
seed capital for income-generating activities, village infrastructure 
development, and other activities. 
b.  Stakeholders 
The project was initiated by Yayasan IBEKA. This local NGO focuses on 
rural community empowerment through application of environmentally-
friendly technologies. IBEKA initiated the micro-hydro power plant project 
development and linked all stakeholders. IBEKA also conducted capacity 
building activities for the village and the Mekar Sari Cooperative so that the 
community could be a main player in the project. The community was 
represented by the Mekar Sari Cooperative. The cooperative was assigned the 
responsibility to develop and operate the power plant together with HIBS.  
The project was elected by the UNESCAP to be part of its 5P program 
(Pro-Poor Public-Private Partnership) and a grant of Rp. 641 million was 
awarded. The project also endorsed by the government of Netherlands and the 
government of Indonesia through the Ministry of Small Enterprises and 
















1.Facilitate the development and 
implementation process, including linking all 
stakeholders 
2.Conduct dissemination and capacity 
building for the village community 





1.Contribute to project investment cost and 
in return own 50% 
2.Operate the plant (together with the village 
community) 




Represent the village community, which is to 
own and operate the plant (together with 
HIBS) 
PLN √ √ Purchase the electricity  





 Endorse the project 




 Endorse the project 




 Endorse the project 
Source: Cinta Mekar Micro-Hydro Power Plant, p.5 
From above description about Cinta Mekar micro-hydro power plant, I 
conclude that the project is considered successful by many parties and is 
known as the first community-based micro-hydro power plant that connects 
and sells electricity to the grid, as well as the first PPP project. The project 
continues today, thus sustainable benefits are still being delivered to 
stakeholders. 
The project was aimed not only at providing electricity to the village 
community and the surrounding area, but also at generating income for the 
village community through the selling of power to the grid. The project is 
successful due to the community’s capacity for self-management. A great 
benefit of this project is that the community is able to use the generated 
income to empower themselves through investment or production activities 
instead of mere infrastructure development. The community has used the 
money to build a health care clinic, provide scholarships, supply villagers with 




A key success factor for this project was an emphasis on community 
involvement in the planning, development, and implementation stages. While 
similar projects often view the community solely as the beneficiary, Cinta 
Mekar involved the community as a main player and owner, allowing the 
villagers to develop and manage the project. As an owner of the project, the 
community is integral in the decision making process. 
Capacity building programs are crucial during the preparation stage in 
order to bolster organizational skills among community members. IBEKA’s 
social development team worked closely with the community to prepare them 
for the roles they would undertake. Preparations involved a preliminary study, 
setting up the cooperative institution that would represent the community, 
capacity building, and an ownership assessment. Setting up the institution and 
operations mechanisms were crucial to ensure that the agreement would be 
honored. 
Once the necessary institution has been formed and all the stakeholders 
understand their roles, technical preparations can commence. The technology 
must be well designed and maintained during implementation. The Cinta 
Mekar micro-hydro power plant utilized local resources and affordable 
technology. If this case study is replicated in other remote areas of Indonesia, 
it would be wise to exploit local resources and use affordable technology. 
The success of this micro-hydro power plant proves that a public-private 
partnership is a feasible and workable option for renewable energy projects. 
The determinant factors in this project’s success were: 1) available public 
funding for the community 2) equal ownership of the venture between the two 
parties. The Mekar community is relatively poor and lacked the capacity and 
resources to generate half of the investment cost for the joint venture. 
Therefore, public funding was necessary to provide capital for the community. 
Funding support came from the donor agency UNESCAP, which allowed the 
community to take a position of equal ownership. Both parties to the joint 
venture had equal power in decision making, thus striking a balance between 




In the Cinta Mekar case, ownership does matter. Because they own half 
the project, the local community is motivated to operate the plant as well as 
maintain the surrounding infrastructure and ecosystem. Specifically, the water 
stream is of great importance to this project, so the community is invested in 
protecting the adjacent forest and water source to ensure the sustainability of 
the project. An additional motivator is the projected revenue stream that will 
continue to flow to the community as long as the plant operates. 
This project also promotes renewable energy development and has positive 
environmental impacts, including reduction of fossil fuel dependency and no 
generation of GHG emissions and local air pollution. Villagers are motivated 
to protect the forest along the River because it directly influences the rate of 
water flow. 
4.3.4.2 Garung 
The project is located at Garung, Garut West Java. Yayasan Bina Usaha 
Lingkungan (hereafter YBUL) as the initiator and main actor in this project 
aims to illuminate this village which is still pitch dark. With the help from 
United States Agency for International Development (USAID), Winrock 
International is implementing programs in Indonesia with YBUL to build a 
small micro-hydro power plant (piko-hydro) through a community 
development approach. Using funds from the Global Environment Facility - 
Small Grant Program (GEF-SGP), YBUL contracted POKLAN, an NGO in 
Jakarta to assist the community in the process of organizing them, which they 
call LPKM (local community organization). In 2002, YBUL in cooperation 
with PT. Hexa Works Engineering Bandung built micro-hydro power plant 
which has capacity of 15 KW to illuminate 77 houses, a small library and an 
assembly room. Wood and land are provided by community to build micro-
hydro power plant [17].  
Tha Garung project objectives include: to develop the capacity of local 
technicians to install and operate a micro-hydro unit, to stimulate income 
improvement by using electricity and to increase the value of local natural 




Under the supervision of the implementing agency, LPKM organized 
meetings to prepare a micro-hydro construction plan, negotiation of electricity 
tariffs among the community, some environmental advocacy activities and 
administration of the rural economic development program. 
Project preparation for Garung was performed carefully including 
resources surveys, community participatory approaches and advocacy 
activities. Community responses were very favorable. They have been 
participating actively since the planning stage of the program including the 
negotiation of a loan repayment scheme and the amount of monthly 
installment. This participation is partly because that community needs 
electricity for lighting. They had witnessed the comfort of electric lighting 
demonstrated by their neighbors who were already connected to the PLN’s 
grid. The majority of the community can’t afford the PLN’s electricity, 
especially the high initial connection cost. So, when the program offered a 
micro-hydro electricity system with much lower connection cost compared to 
PLN, the community agreed to take part in this program actively. The grid at 
this site ranges between Rp. 1 million to Rp. 2 million (depending on the 
distance of the house to the grid) while the connection cost to the micro-hydro 
unit is only Rp. 400,000. 
a.  Financing 
There are two external funding sources: a grant under the Global 
Environment Facility - Small Grant Program (GEF-SGP) and soft loan (zero 
interest) from YBUL. The GEF-SGP grant Rp. 32 million was used to finance 
the preparation of the local community in the adoption of micro-hydro 
technology including programmes for stimulating income-generating activities 
at the community level. The loan from YBUL was used to finance the 
construction of the micro-hydro power plant.  
In addition to funding sources, the local community also provides inputs to 
the project in the form of workforces and material for civil work of the power 
plant contruction. The installation cost to connect 77 houses to the micro-




construction is to be repaid by the community from profits obtained from 
operating the micro-hydro. 
 Concerning the loan repayment of the Garung micro-hydro, which under 
current repayment rates would take 12 years to complete, its sustainability 
depends on the technical sustainability of the plant and the livelihood of the 
community. The program appears to have an impact on the community’s 
income. Therefore it is expected that as long as the micro-hydro functions 
satisfactorily, the loan repayment will be sustained. It is assumed that there 
will be no sustainability problems with the community’s compliance in paying 
off the loan because the community was well-informed in advance that the 
micro-hydro financing was loan instead of a grant and had to be repaid via 
their monthly electricity bills. The electricity tariff, which is around Rp. 
17,000 per month for roughly 100 watts power limit, resulted from community 
consensus [18]. 
b.  Stakeholders 
Some parties engage in this project. YBUL as the initiator and donator, 
GEF-SGP as the sponsor of funding sources, and community which help to 
prepare, implement and maintain Garung micro-hydro power plant. Since the 
completion of its construction, YBUL has supported business development 
and financial aspects of the project, providing technical assistance to local 
businesses and assisting them in identifying income-generating activities. As 
cooperative play a key financing role in rural areas, YBUL has been actively 
coordinating with the Ministry of Cooperatives (MOC). 
From description above I conclude that bottom-up initiatives, the 
participatory approach, coordination of mutual interest at the earliest stage of 
the program, commitment, clear definition of roles and responsibilities for all 
parties and appropriate and sufficient program supervision are the reason why, 
within the context of renewable-based rural electrification, this project is 
considered successful. 
4.3.4.3 Tulak Tallu 
Tulak Tallu village, located in North Luwu district, South Sulawesi 




resources, this area is very appropriate to use technology micro-hydro power 
plant. Tulak Tallu village receive direct assistance from the government 
amounting to Rp. 399 milllion. The project was completed in 2011 with 
capacity of 11.5 kW and can be used for 65 homes with monthly fee of Rp. 
15,000,- to Rp. 20,000, - 
Electricity in Tulak Tallu not only illuminate the village, but also for the 
activity production such as rice mills, hatching eggs, tailoring business, 
carpentry, as well as drying of cocoa beans. 
4.3.4.4. Mekarjaya 
Regional Governments surveyed Mekarjaya villages to construct micro-
hydro power plant. After a survey, the government has accepted the request 
for a micro-hydro installation. The regional government has Rp. 450 million 
available, of which Rp. 184 million is used for the construction of the 
installation. Furthermore, not the entire construction is funded by the 
government; using the principle of swadaya masyarakat (self-supporting 
community), the people also have to play a part in labor and materials. Before 
the implementation of the project, the people agreed to this input, but later 
they changed their mind. The people believe they have a right to get electricity 
and because this is a government project, the government should pay them for 
their work. The project started on 2003 but is still not running. 
From failure case studies at Mekarjaya above, I saw that the village 
community not only needs funding to build micro-hydro power plant, but also 
requires the mediation to explain benefits, working and maintenance of micro-
hydro. With the mediation, village community is expected to have sense of 
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Energy is one of the basic human needs which also allow the people to have a 
better life and improved standard of living. A better life means satisfying the basic 
human needs, including access to jobs, food, health services, education, running 
water, etc. Electricity as to be energy carrier also takes an important part in daily 
activities. In line with socio-economic development and population growth, 
electricity demand is also increasing. This is also being experienced by Indonesia, 
with an average growth rate of around 10 % per year.  
Unfortunately, electricity supply from PLN as state-owned company which 
provides electricity service for Indonesian people can’t meet the increasing 
demand, resulting in blackouts at some areas and low electrification ratio. 
Reviewing PLN’s performance which encompasses generating, transmission 
and distribution developed that there are several problems inside PLN that hinders 
expanding electricity service across Indonesia, beside PLN centralized distribution 
system. The problems are lack of investment, lack of proper policy which support 
the availability of primary energy to generate electricity and electricity tariffs 
which not reflect generation cost. These problems result in low electrification 
ratio.  
To address above problems, I focused on overcoming low electrification ratio 
problem not on problems inside PLN’s management as was done in previous 
study. I proposed Decentralized Electrification System using micro-hydro, which 
can be applicable in rural and remote areas. I proposed decentralized 
electrification because it is considered necessary to achieve energy independence 
of local area. The provision of electricity through the priority use of local energy 
sources will be more economical because it does not require transportation and / 
or distribution, and at the same time will maintain energy security areas because it 
will ensure the sustainability of economic development in the area. I put micro-
hydro power plant as one of methods to implement decentralized electrification 
system, because: 1) Indonesia’s topography is evident of small and large hydro 
resources, where mostly located at rural areas, home for 60 % of Indonesian 
people; 2) Indonesia has so much potential for hydro that has not been used 
effectively, which is about 75 GW, but only about 4.2 GW of which are utilized 




MW installed by 2008; 3) the process is done easily and affordable, the price of 
turbines, generators, control panels, up to civil construction approximately Rp. 5 
million/ kW; 4) the availability of water as primary energy will not run out as long 
as we can keep the cycle well; 5) and of course environmental friendly. 
To implement decentralized electrification using micro hydro power plant, 
three instruments are needed, namely financing, subsidies and technical assistance. 
Engagement from regional governments, private sector, non-governmental 
organization and village community are required to construct micro-hydro power 
plant as well as maintenance.  
Leading experiments of micro-hydro power plant construction indicate that the 
improvement of quality of life is materialized after village community can access 
to electricity. Cinta Mekar, Garung and Tulak Tallu micro-hydro power plants are 
three successful cases in this field, while Mekarjaya got failure, because there was 
no cooperation between service provider and village community. Cinta Mekar 
micro-hydro has capacity of 120 kW that illuminates 122 houses, while Garung 
micro-hydro power plant has capacity of 15 kW that can illuminate 77 houses.  
From micro-hydro implementation, I argue that, if rural and remote areas 
where the access to electricity is limited but there are rich in hydro potential 
resources, people can construct and develop micro-hydro power plant with the 
help of regional government, private investor and service provider. In this way, 
more people can access to electricity, and consequently electrification ratio could 
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